INTRODUCTION

L. chagasi (MHOM/MX/93/INDRE BP, AVL, and MCAN/ MX/97/INDRE TRAC, AVL).
Promastigotes were harvested in the stationary phase, washed three times in phosphate-buffered saline (PBS), pH 7.2, and resuspended in 1% PBS buffered-formalin. Ten microliters of a 6 × 10 5 parasites/mL suspension were distributed in 10-well immunofluorescence slides. Slides were air-dried for 24 hours at room temperature and stored at -20°C until use. Patient and control serum samples were incubated in serial two-fold dilutions from 1:2 to 1:1,024 for 30 minutes at 37°C. After three washes in PBS, antibodies were identified with protein A-fluorescein isothiocyanate conjugate (Invitrogen Corporation, Camarillo, CA) by incubation for 30 minutes at 37°C and a 1:100 dilution of in 0.01% Evans blue for counterstaining. Slides were washed, covered with buffered glycerin, pH 7.5, and a coverslip, and examined the same day by using a fluorescence microscope (Carl Zeiss, Obercochen, Germany). The IFAT results were considered positive when a ≥ 1:16 dilution of serum was fluorescent.
Persons with signs and symptoms of suspected AVL, as defined in NOM, were subjected to the following diagnosis algorithm: each person was hospitalized and samples for laboratory diagnosis were sent to InDRE in Mexico City. Results were returned after a few days by fax or telephone. On the basis of laboratory results, clinicians provided treatment. In the medical file, every case contained information on age, sex, diagnosis, treatment outcome (cured or died), and residence and location of the patient or the parents and the infected child when the infection became symptomatic. In some cases, patients that did not come for followup were contacted in their homes to provide the treatment outcome.
For the first part of the study, parasite identification in bone marrow aspirates and biopsy specimens of spleen or lymph nodes was conducted by staining with Giemsa. Bone marrow aspirates were obtained only from five patients from whom the clinician did not provide a serum sample for the IFAT. On the basis of the decision of the clinician, two patients had laboratory diagnosis obtained only by testing spleen and lymph node biopsy specimens.
For the serologic study, the IFAT was performed as stated above by using ≥ 1:4 as cutoff for human samples and ≥ 1:2 for dogs. Although the area where this study was conducted is not considered endemic for Trypanosoma cruzi because the vector had not been found since it requires more humidity for its development, every sample was also tested to discriminate T. cruzi infection at InDRE by using an in-house enzyme-linked immunosorbent assay with a crude extract of T. cruzi epimastigotes from isolates from Mexico and the Pathozyme ® Chagas OD147 Kit (Omega Diagnostics Ltd., Alva, Scotland) to identify any false-positive results. All samples used for human and canine analysis showed negative results in the second test for T. cruzi .
Statistical analysis. Characteristics of cases and factors included in the serologic study were compared by univariate analysis for estimating crude odds ratios and 95% confidence intervals with the Mantel-Haenszel chi-square test and EpiInfo version 6.0 (Centers for Disease Control and Prevention, Atlanta, GA). Variables that were significantly associated with P values ≤ 0.10 were included in a backwards stepwise multivariate logistic regression analysis. The least significant variables were removed for the final model by using SPSS version 17.0 (SPSS, Inc., Chicago, IL).
RESULTS
A total of 89 AVL patients were detected during 1990-2006; 60% were male. Their residence is shown in Figure 1 . Of these patients, 78% were from the central valley of Chiapas, mainly from Tuxtla Gutierrez, Chiapa de Corzo, and Venustiano Carranza (municipalities 101, 27, and 106, respectively). Five patients were found in the communities outside the map. The number of cases per year is shown in Figure 2 . An average of five cases were detected yearly. Two years had 13 and 14 new cases, and one year (2001) did not have any new reported cases. The absence of cases in 2001 was likely the result of interruption of the state control program in that year. The distribution of patients by age and sex is shown in Figure 3 . Interestingly, 84% of the patients were ≤ 5 years of age and 11% of the children were < 1 year of age. All patients came from their communities to secondlevel hospitals in Tuxtla Gutierrez. No data were found in medical records regarding previous visits to health centers. Clinical findings for all 89 patients (all patients had fever, hepatomegaly, splenomegaly, and pallor) are summarized in Table 1 . Regarding laboratory tests, 13 77 of 89 patients had an IFAT performed and 24 of these patients also had a bone marrow aspirate obtained on the basis of a medical decision by the clinician. Results of the IFAT were positive in 92% of the samples, and parasites were identified in 90% of bone marrow aspirates and in the two biopsy specimens.
For all patients, meglumine antimonite, 60 mg/kg/day (Glucantime; Aventis Pharma, Bridgewater, NJ), which is equivalent to 20 mg of antimony, was administered at the hospital by parenteral route for 20 days. Eleven patients (12%) with suspected AVL were treated on the basis of epidemiologic data because they did not provide samples or results of laboratory diagnosis were negative. Five patients were cured and six were lost to follow-up, as were six from the group that was given laboratory diagnoses. The mortality rate was 35% in the first eight years; only 2 patients (3.5%) died thereafter. The overall mortality rate was 11.7% (9 of 77). Statistical analysis showed significant differences in age, sex, detection period, and sanitary jurisdiction ( Table 2 ) .
For the human serologic study, unadjusted odds ratios for possible risk factors are shown in Table 3 . Results indicate that the type of walls, roof, and floor (other than cement), number of rooms per house (1-3), number of bedrooms (1-3), persons per bedroom (≥ 4), not having a television or having it in the bedroom, owning domestic animals, and farm animals were significant risk factors by univariate analysis. The final model of the backwards stepwise multivariate logistic regression analysis is shown in Table 4 . Significant risk factors for seropositivity in multivariate analysis were identified. Some factors that were significant risk factors by univariate analysis were not significant risk factors by multivariate analysis. For the canine survey, age and sex are shown in Table 5 . Most (72.3%) of the dogs were male and up to one year of age (44.3%). Univariate analysis was performed that compared positive and negative dogs by age, sex, living quarters during the day and at night, veterinary visits, and how many times it was bathed; no significant association was found.
In the entire serologic study, the global prevalence was 77% in humans and 18% in dogs. The highest prevalence for humans (99.3%) was in the community of Rio Jordan (Venustiano Carranza municipality). The highest prevalence for dogs (48%) was in the community of Barrio Santa Cruz (La Concordia municipality) ( Table 6 ).
DISCUSSION
This study provides results of an analysis of AVL in Chiapas, Mexico. Furthermore, it identifies associations of sociodemographic factors with antibodies against Leishmania in humans and dogs in Chiapas. The much higher mortality rate found in the first half of the study was likely caused by suboptimal management of patients related to lack of knowledge of the disease. It is evident that the group affected most often by AVL is young children, a finding that is consistent with others areas to which visceral leishmaniasis is endemic [14] [15] [16] because the risk for being a patient in children less than five years of age was 33 times higher than in older persons. The high susceptibility to infection can be explained by the absence of long-term immunity in infants less than one year of age, which generates reduced levels of immunity in childhood. [17] [18] [19] In Brazil, infections, hemorrhages, and severe anemia are responsible for most deaths caused by leishmaniasis, and late diagnosis, young age at disease onset, and malnutrition are important contributing mortality factors. 18 None of these elements was stated in the medical records of the cases of Chiapas. However, poverty is a contributing factor that may influence malnutrition and low immunity in the patients, 20 and the communities in this study had populations with poor resources, poor education, and difficult access to health services. Statistical differences in sex were also found, indicating that males had a higher risk for disease than females. When the periods of detection were compared, a significant difference was found in 1999-2006, suggesting that the disease incidence is increasing, mainly in the sanitary jurisdiction of Tuxtla where the cases were found. When we considered case distribution, we found that active transmission occurred in communities 50-900 meters above sea level in areas adjacent to the Grijalva River and the Angostura Dam, where conditions are suitable for sand fly development.
Nevertheless, five cases were found in the highlands of Chiapas, where the climate is cold and the vector is absent. These five cases were in persons likely infected in the region of the Angostura Dam, where their parents worked for several months and to which their families moved, which is a common practice in field labor. Communities where cases were found were mostly villages located on the outskirts of large towns, where nearby forested areas facilitate transmission, establishing a direct link between sylvatic and urban cycles of AVL. This finding is consistent with urban transmission documented in some major cities. [21] [22] [23] Furthermore, the prevalence of seropositive persons was high (77%) because sampling took place in the blocks surrounding houses of patients with AVL. Interestingly, 1-3 rooms in the house, as opposed to ≥ 4, or having a roof not made of cement had a significant impact on the presence of antibodies against Leishmania . This finding may be related to poor and crowded households, to which sand flies are particularly attracted by the concentration of human odor and CO 2 . 24 The latter observation is also true for domestic animals because their presence was statistically associated with AVL.
Contrary to what was expected, a much lower positivity was found in dogs living in the same areas compared with other countries with zoonotic cycles, such as Brazil and southern Europe, where reported canine infection rates are as high as 35-80%. [25] [26] [27] The low prevalence we report may indicate that dogs are not as highly susceptible to bites of the main AVL vector, Lu . longipalpis in Mexico, as they are elsewhere. 5 Alternatively, the low prevalence can be the result of high mortality rates in infected dogs because of the disease, inadequate nutrition, or habitat conditions. However, the rate of acquiring new dogs in these communities is high, given that most (66.4%) of the dogs found were not yet two years of age. The low frequency of antibodies in dogs suggests that humans are the main reservoir in this area because some reports have proposed anthroponotic transmission in areas considered zoonotic. 21, 26 Additionally, wild and domestic animals other than dogs may also serves as reservoirs in the establishment of the zoonotic cycle, as was described for goats in Nepal, 28 Didelphis marsupialis in Colombia, 29 and several rodents and domestic animals in Brazil. 30 However, contradictory results have been reported because the presence of cattle or buffaloes is associated with lower risk for acquiring the disease in Bangladesh and Nepal, 31, 32 suggesting that these animals are a preferred blood source. However, an alternative explanation is that large animals indicate a higher socioeconomic status and therefore a better nutritional condition that may prevent the progression from subclinical infection to clinical visceral leishmaniasis.
In conclusion, active transmission of AVL is occurring in the central valley of Chiapas, Mexico. Eighty-nine cases of AVL were reported over a 16-year period. A seroprevalence study of 726 persons and 224 dogs showed that the prevalence of AVL in humans was high; only 19% dogs were seropositive. These results suggest that dogs are not important in the transmission cycle of Leishmania . We also identify risk factors associated with AVL in this region of Mexico.
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